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Extended Abstract

Background: In recent decades, the global poultry industry has faced multiple challenges,
particularly the increasing legal restrictions and public concerns regarding the use of antibiotic
growth promoters. These restrictions are mainly due to the risk of microbial resistance and the
threat to public health, which has highlighted the necessity of seeking safe and appropriate
alternatives. Among these, prebiotics, as indigestible compounds that provide a suitable substrate
for the growth of beneficial intestinal bacteria, have attracted considerable attention. Research
evidence has shown that the consumption of these compounds can, through increasing beneficial
microbial populations, producing short-chain fatty acids, stimulating the immune system, and
improving intestinal morphological characteristics, enhance the overall performance of poultry.
However, the results of studies in this field have not always been consistent and conclusive. Such
inconsistency of findings suggests that the impact of prebiotics depends on type, dosage, and
rearing conditions. Since new combined products may exhibit different effects compared to
individual prebiotics, their evaluation is of particular importance. Accordingly, a prebiotic
supplement produced based on the combination of inulin and yeast cell wall may provide a
practical response to the poultry industry’s need for non-antibiotic growth promoters. Therefore,
this study was designed and conducted to evaluate the effects of a combined prebiotic on
productive traits, microbial populations, and intestinal morphological characteristics of broiler
chickens.

Methods: The present study was conducted using 750 one-day-old Ross 308 broiler chicks
(mixed sex in equal ratio) in a completely randomized design with five treatments, five replicates,
and 30 chicks per replicate (pen). The experimental groups included 1) a basal diet without
prebiotic (control), 2-4) basal diets containing the prebiotic Prolin (based on inulin and
Saccharomyces cerevisiae cell wall) at levels of 500, 750, and 1000 g/ton, respectively, and 5) a
basal diet containing antibiotic (zinc bacitracin) at 1000 g/ton of feed, which were provided from
days 1 to 42. At the end of each rearing period (days 10, 24, and 42), group weighing and feed
intake measurement were performed for each replicate, and daily mortalities were recorded and
weighed to calculate feed conversion ratio (FCR), livability rate, production index, and feed cost
per kilogram of live weight. At day 42, blood samples were collected from two birds in each
experimental unit, and antibody titers against Newcastle and avian influenza disease vaccines
were determined using the hemagglutination inhibition test. Moreover, blood was collected from
one other bird in each replicate with a heparinized syringe to perform differential white blood cell
counts, and the heterophil-to-lymphocyte ratio was calculated afterward.
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At the same age, two birds with body weights close to the group average were slaughtered, their
ileal content were collected, and microbial populations, including Lactobacillus spp., coliforms,
and Gram-negative bacteria, were enumerated using selective media. Moreover, tissue samples
of the mid-jejunum tissue were isolated and stained with hematoxylin and eosin to measure the
morphological characteristics, including villus length and width, crypt depth, villus height-to-
crypt depth ratio, and villus surface area. All data were analyzed using the GLM procedure of
SAS software (version 9.4), and mean comparisons were performed by Duncan’s test at the 5%
significance level. Additionally, to determine linear or quadratic relationships between levels of
prebiotic intake, the data were subjected to orthogonal analysis, and the significance was reported
at the 5% level.

Results: At day 10, adding 750 g of the prebiotic per ton of feed significantly improved the body
weight and FCR of broiler chickens compared with the other experimental groups (P < 0.05). At
day 24, the lowest FCR belonged to the group receiving 500 g of the prebiotic per ton of feed,
and its difference with the control and the 750 g prebiotic group was significant (P < 0.05). At
day 42, supplementing 500 g of the prebiotic per ton of feed significantly improved body weight,
FCR, and the production index compared with the control (P < 0.05). The livability rate was
higher in the groups receiving 1000 g of the prebiotic and the antibiotic per ton of feed than in the
other experimental groups (P < 0.05). The lowest feed cost was observed in the groups receiving
500 g of the prebiotic and the antibiotic, and the difference between the former group and the
other treatments was significant, except for the antibiotic (P < 0.05). The use of different levels
of the prebiotic in the diet did not significantly affect feed intake (during different rearing
periods), antibody titers against Newcastle and avian influenza disease vaccines, or differential
white blood counts (P > 0.05). The highest villus surface area of the jejunum among the prebiotic
groups was observed in birds receiving 750 g of the prebiotic per ton of feed (P < 0.05).
Supplementation with different levels of prebiotic linearly and quadratically increased the
population of Lactobacillus spp. in the ileal contents (P < 0.05).

Conclusion: Overall, prebiotic supplementation improved productive traits, intestinal
morphology, and gut microbial balance, supporting its role as a suitable alternative to antibiotic
growth promoters. Considering the reduction in feed cost per kg live weight (more than 5.5%
compared with the control), dietary supplementation of this product is recommended at a level of
500 g.
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Table 1. Feed ingredients and chemical composition of the basal diet of broiler chickens during different rearing periods
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Each kilogram of the concentrate used contained 240,000 IU of vitamin A, 90,000 IU of vitamin D3, 1,300 mg of vitamin E, 60 mg of vitamin K3, 0.34
mg of vitamin B12, 50 mg of thiamine, 130 mg of riboflavin, 600 mg of niacin, 64 mg of pyridoxine, 3.6 mg of biotin, 38 mg of folic acid, 350 mg of
pantothenic acid, 6.25 mg of ethoxyquin, 400 mg of ferrous sulfate, 2,200 mg of zinc sulfate, 2,400 mg of manganese sulfate, 25 mg of calcium iodate,
320 mg of copper sulfate, and 6 mg of sodium selenite. In addition, it provided the following nutrients: 1,110 kcal of metabolizable energy, 14.5% crude

protein, 3.9% digestible lysine, 6.5% digestible methionine+ cysteine, 2.2% digestible threonine, 13.3% calcium, 5.8% available phosphorus, 2.8%
sodium, and 3.8% chloride..
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Table 2. The vaccination program of broiler chickens during the rearing period
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Table 3. Effects of dietary supplementation with the prebiotic on performance traits during the rearing periods of broiler chickens

&8s Claw
Productive traits
SR ST L STTAMLA aoxld
1-42 days 1-24 days 1-10 days Parameter
N s e ST L . i i o . . e s mps ras S . e
Sl (+9) (pS) iy Gogon T (pS) e Sl (%) o s G o (-5) (%) o 09 Treatment
Feed \ Body weight (g) Tatio Feed intake (g) Body weight (g) ratio " Body weight (g)
conversion ratio Feed intake (g) Feed intake (g)
1.476° 4304.2 2913.2% 1.224° 1416.8 1157.1 0.957° 286.8% 299,70 (329531 86) Anls
Control (without additive)
1.430° 4402.9 3080.2* 1.197¢ 1433.5 1197.8 0.949* 282.5° 297.6" (u‘ »eS [b) ‘Sfﬁdf
Prebiotic (500g/ton)
1.493* 4506.1 3021.8% 1.209% 1444.2 1185.1 0.918° 285.7% 311.4% (L)’ »es Vb) Lg‘:"?“"d)f
Prebiotic (750g/ton)
1.466% 4245.4 2896.9¢ 1.204% 1409.5 1170.9 0.946* 278.9° 295.4¢ (O’ »es '\ ) ‘Sfﬁdf
Prebiotic (1000g/ton)
1.472° 4338.5 2053.2% 1.203% 1447.8 1203.6 0.960° 293.9¢ 306.4% (05 03 5 Voo o) Ol S5
Zinc bacitracin (1000g/ton)
0.006 61.05 19.37 0.002 19.14 18.38 0.011 1.47 1.37 UAS’LA J)L\st‘”l sl
Standard error of the mean
0.020 0.120 0.010 0.005 0.314 0.085 0.001 0.014 0.011 ‘j)bLf;'m Cja'w
P-value
0.516 0.604 0.423 0.054 0.432 0.112 0.927 0.263 0.313 ‘5]9>
Linear
0.747 0.067 0.062 0.470 0.969 0.719 0.001 0.014 0.790 £ 4??3
Quadratic

AP < +]+0) 355 s gxe WS o2 ‘_;)Loi Sl aglite Y Bgys gyl (ola (1 Siles (ygiw p 3 ¥

¢ Within each column, means with different superscript letters differ significantly (P < 0.05).
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Table 4. Effects of dietary supplementation with the prebiotic on the production index, livability percentage, and feed

cost per kg of broilers’ live body weight

doxiwl 3
(0logs) 0255 039 pSohS 2 il & (e Shygs aiyja Sk Loy My pasls Parameter

Feed cost per kg of live body weight (Toman) Livability Production index o
Treatment
26262t 97.33 468.2° (529351 236) Anls
Control (without additive)
24801° 96.67° 507.7¢ (5 2 )5 0 +) Sgmcsn
Prebiotic (500g/ton)
26073 93.33¢ 463.9° (05 2 PS5 YB) Sismcs
Prebiotic (750g/ton)
25804 100.00° 485.6 (09 02 55 Veee) Ssms
Prebiotic (1000g/ton)
25786 98.00° 480.0 (08 22 £5 V2o v) Ol S5
Zinc bacitracin (1000g/ton)
111.9 0.554 4.90 Orke 2 laibil (sllas
Standard error of the mean
0.002 0.001 0.037 S )bisixe
P-value
0.007 0.172 0.968 ok
Linear
0.447 0.071 0.533 P92 4252
Quadratic

(P < 1-0) 315 Jlsgms BT ot b g )lel a5 1 eoglitn 55V g > (65 (2o yeilem ygios pio 4 °C
¢ Within each column, means with different superscript letters differ significantly (P < 0.05).
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Table 5. Effects of dietary supplementation with the prebiotic on the jejunal morphological characteristics of broiler

chickens at 42 days of age

i Cwbs 3 45

i g colue Gos din Job i G Bes PN

Villus surface area Ca)S Crypt depth Villus width Villus height Par:alm oter
(@e 50955) Villus height to (eSee) o
(um?) Cr}’fr)atigp (um) Treatment
181792 6.25 1252 75.0% 760.1% (929581 86) Jals
Control (without additive)
172893 6.20 1243 72.3b 764.2% (5 2 P50 ) Sdismisn
Prebiotic (500g/ton)
216800 6.85 124.7 84.6° 820.4° (05 2 PS5 YB) Sismcsn
Prebiotic (750g/ton)
170249¢ 5.79 116.6 81.5% 6703 (F RS Vo) SSonisn
Prebiotic (1000g/ton)
215215 6.07 127.1 85.4% 777.8* (09 22 )5 Ve o) byl S5
Zinc bacitracin (1000g/ton)
6718.1 0.622 7.38 8.90 Ol 2,500l (gl
Standard error of the mean
0.048 0.307 0.632 0.043 0.035 Sl o
P-value
0.160 0.491 0.805 0.013 0.575 ok
Linear
0.746 0.425 0.406 0.808 0.997 £9° 422
Quadratic

(P < +1-0) 5l o ixe M) oi b (gylol i 1 ccglie (45 gy (sl (sla pSilio ¢ygiw o y> *
¢ Within each column, means with different superscript letters differ significantly (P < 0.05).
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Table 6. Effects of dietary supplementation with the prebiotic on the serum antibody titers (log2) of broiler chickens
at 42 days of age in response to Newcastle disease and influenza vaccinations

1ol (puSly B35 40 ol 5 (bl 25 JolS 95 STy Gy 4 gl > ool T a5 Pamm;fer
Antibody titer in response to influenza disease Antibody titer in response to Newcastle disease ("
vaccination vaccination I
Treatment
8.50 5.50 (529351 236) Anls
Control (without additive)
7.50 6.75 (F P psS0re) SSgmisp
Prebiotic (500g/ton)
7.75 7.75 (05 2 S VO°) Sdismasn
Prebiotic (750g/ton)
6.50 5.50 (F S Veer) Sgnisn
Prebiotic (1000g/ton)
7.25 5.75 (F 2 S Voee) Oyl SG5
Zinc bacitracin (1000g/ton)
111 1.65 OxSke 2y libil (slas
Standard error of the mean
0.384 0.657 S )bisixe
P-value
0.852 0.129 ok
Linear
0.281 0.450 P92 42>
Quadratic

S TV G 3 (065 ladr s (55 b S sl ()8 (h)led oy 4 Ssncsn 0938 -V Jsae
Table 7. Effects of dietary supplementation with the prebiotic on the differential leukocyte counts of broiler chickens

at 42 days of age

g i Jdgizig Cupgige Cogisd gy O deiw o JolS doxiaal b

ol Heterophil Monocyte Lymphocyte Heterophil White blood cells Parameter
Hetérophil/ o) (9o 52 o) Sl
lymphocyte (%) (number in puL) Treatment
0.488 3.50 525 60.75 30.5 27000 (29331 48) sald
Control (without additive)
0.437 425 6.75 60.50 28.5 23533 (05 2 py5 8 0) Sgmcs
Prebiotic (500g/ton)
0.514 5.00 6.25 58.25 30.5 24533 (9 22 PS5 VO") SSgms
Prebiotic (750g/ton)
0.504 3.67 6.00 64.00 26.3 27200 (F S Vee) SSomin
Prebiotic (1000g/ton)
0.449 375 6.00 61.75 28.5 25300 (F 2 e Vo) Ol S5
Zinc bacitracin (1000g/ton)
0.060 0.85 0.85 3.12 3.17 1633 Ol 2,00l (sl
Standard error of the mean
0.757 0.637 0.652 0.528 0.636 0.107 Solsire o
P-value
0.943 0.937 0.738 0.436 0.352 0.058 ok
Linear
0.609 0.246 0307 0.628 0.778 0.106 £ 42
Quadratic

ple 35 6,5 laise (Xia er al, 2019) cusly
ol Sl e Jobo o)l (sgl> Sismes i )35 51
Onunkwo et al., ) sbw s JsdS a8 (byled 5
o) 5 g3l 5 Sl alde ol 1 3 (2024
Iy (Houshmand et al, 2012) (Cawsad &  Judsyin
sl 015 o ))i5 65 (slmazil L olis 3 15,8 3l
SBle 5 (IS5 S 5) Sibgmesg 5 D Sl oslil
dL-6 dL-4 opw clale dame b oy 3 (4,8l
55 sloag ) |y gt ;1S5 TNF-B o IFN-y
Biet al,) 5,8 cogts Juwlas Sty b osds ausSly
o pd K il eolatl oS sl odds 158« pomen (2022
I e oy 3 (il S sihae | Jols)
Cnl g 3b 9)900l8 STy & Gl 3 (3Ll 15 I gime
b 5y o St 3l 5 (g (asSem 35 ol & o
A oy G (gelinnSly I g 05 Sy S

OpliaSly @ ful 13> (530 Bl i Bl Gaiod

oioled jo g 15168l g Jules slacsslon pogny ade
dilize zohw (3938 x5U cod Mhw ol 8
33 bld & stoil L uﬁ)i )1)5 Oy & ;gvay;dy
S (yieS g JulSs STy & gl ) 515 3L
sleog S > iy (G5 (asld) Cuwead 4 by
IYAW RS VA) «_iu?ud).: f°)§ AR 9 Yo oS LABL‘).)
Slbo » Lm&.}yad)) L;)Uf)il o,y w.l.c sazsl
s (Ale B sbargr (el e b by
Py Bve (938l &S D ()5 A ) iges (lgied
R S oy b (et Jsho 0)ld) Sismisy
el JwlSss lew uapy ade ool sl s
09938 5> dmety 4> (Morales-Lopez et al., 2009)
5o b Flep 4 odenl wep ¥ LY
5 sladrgr (b prw My G A lacudnslS gige,l


http://dx.doi.org/10.61882/rap.2026.1570
http://rap.sanru.ac.ir/article-1-1570-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-09-11 ]

[ DOI: 10.61882/rap.2026.1570 ]

OhSar g (g paad odljle s yuol

Y 95500 Cxmen ,Skos 0y ay yose sl o)l 5 sl 4l Ssncn 2938 b

(P < +120) 292 po> 423 g5 | hiep )5 slacs 8L JS
8 Corer « g 3l eolaiwl a8 cwl S5 4 p3Y
YO+ 0uiS Gpas 05,5 & Cuns |y o p)5 (sl oS
Rl & Cand g JBdee b Opgot Sy P
P < +[+0) sl Lials s sxe jobdy ainlojl (slaeg)S

39 5 Sxe me{éu_lf Cazred p (minlojl slaylas il
e bda o] Gl o yieS &S nin ja (P> +/40)
5 Sau sy p)S Vorr oaiS bl glaog)S po 4
A odnlie &9»‘5»]

OlSde wbs ) u9‘.m (Praveen et al, 2017)
Sl Signcsy pid b Like (b pas gaw £45 4 Ll oo
suplej ialejl bulyd 3 (35T 09)See Gl 3929 b
23,55k 0 b S 5 b )l paiges
r SSomn dize gohaw (931 1A Jgae
3o ¥V o ) (GBS ladagx pothl (09)Sue Cumex
A o> ) ;i,uy;d).s ab.w uwl)s] Lol 045 03D (JLW‘"
Cymoz ORIPl cuw ped a5 (b Ojge

Cumoz g ol Sl g Wb pgihl Clgize )3 b puglenlips’™

S50y ¥Y w y0 (b5 sladn g potll Clgiote (09,Se Curer p Sgn sy idwe Falaw I edlaiwl 3l -A Jaus
Table 8. Effects of different dietary levels of the prebiotic on the ileal microbial populations of broiler chickens at 42

days of age
INERYCN b3 b roskeligS Y JS il
Total Gram-negatives Coliforms Total Lactobacilli Parameter
Vool el G Sosd
Based on logio Treatment
9.53* 2.81 3.98° (92953) 28) sals
Control (without additive)
9.04 3.03 6.48 (o5 P p)S0e+) Sgmisp
. Prebiotic (500g/ton)
8.66 2.97 7.78 (o5 p)S VB+) Sgmisp
Prebiotic (750g/ton)
9.35 2.39 6.30 (o8 P pSVree) Shigmsy
. . Prebiotic (1000g/ton)
7.78 2.58 4.00 (5 2 e Ve e) oyl S5
Zinc bacitracin (1000g/ton)
0.045 0.300 0.014 Sile 3)lwlial (sllas
Standard error of the mean
0.005 0.376 0.0001 P ne glaws
P-value
0.626 0.254 0.009 ok
Linear
0.014 0241 0.018 F9° 4252
Quadratic

(P<ol+0) 55 4o gme W] o1 b &bl il ecglite (psY Bgys ()l ol pSiko (g po j3 2P
> Within each column, means with different superscript letters differ significantly (P < 0.05).

o s 4o il S Uil & s lyen
e Syn 5 iy i > S| 3o 1 6 Sl 5
» (Zhan et al., 2025) 5,5 o &0 ljgilen 555k
Cdl,yd 09,5 > Laiep)S oSl Cumen ol <s»-°->° 5
Lg“?‘-’d)’ P)fva' IXViiY L.e)am 59)514&.;9‘)&4‘ oS
o,y b (el b oty ol .l ()l ine glis
Camox il (odotl Gsb) bSSsmsn
029l wold Gk 5l Bses 9 3,0 (Slssen pae (slas S
& Lf’l'e) dbgwdbdﬁb)ﬁiﬁdlﬁ cowlio Ja;l).w
pie & a>55 b Jb e 45 (Ding et al., 2021) e .o
OB bl 390 Jpazme cilie gohaw ()5 ]
CYgarxe cuslie j93 (sl Cuonl dap IS Cuner
O 3 Ol 2905 il Sop kalpd > (S
S sbuiagh g5o50 Sl ol cnl 5 39800 plles

Al

K (5 ot
(83,8os sladstivl 8 Sgm sy il odlaiwl ( IS joboay
035y (9w Curer Pl 5 poio) (Blibcsy) JalS
Shgs dije (8)5 5lai 3 bl dgue | (1395 sz g
Jyaze ol jloslial 055 ()39 p)SolS o (slilay (e

$2lo 3 3o oslauligSY o 3 sine 15

S52S laal | Spmisy ) ol wns
Oy Xizgs (Pourabedin & Zhao, 2015) 5l g
rsleobsSY Cunar SIS IS oo 3 S0
B 5l (S o 4 el do > YUY 09580 Jlooa
0304) 295 5855 ) oAb oddliie Ay 3,Sles dgupp bdes
Xiaetal, ) 5o Cud g9890 cpl a1y (559, VY 3l pme
OYlasl cogir b b woluwbsS ™Y Couxes (iul58l (2019
039y o (Sl )l cage JLb gl sl wSoxe
MiS o d9ua 1) sdae dlge o skl 5l g 298 0
Moi b a6 iSb oyl ¢ piomed (Dempsey & Corr, 2022)
@Y Cogll e (Dlpg wile 20 0B 0y (sladl
@ S & Sl cpl oS 5 N9 o el dalS g (g5
9 Sdglie (2l 4 WS o S 039, 8L | clable
Dempsey & Corr, ) a3 o Sislidl 351y (630 dlgo izl
Oxed &S dwy o Llaidy (2022, Fusco et al, 2023
S SRy 9 48y 3Sles dge 4 Coled > 1) g5le
S p2le gl ) (UbgS (sladz g 039 (Bl
<) (hiop S Sos Sk Cnex SRS (izmen ldgel
Jewily E. coli g Salmonella spp. si5le )l 5l (g5l
O Sl Brae Jlida (6 alis)les
S ol RKimeh gbasl b oass cpl b e yobs


http://dx.doi.org/10.61882/rap.2026.1570
http://rap.sanru.ac.ir/article-1-1570-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-09-11 ]

[ DOI: 10.61882/rap.2026.1570 ]

OSar g (g paad odljle s yuol
YA VE O Y ojlouis [ ppdan Jlo o> Slidss sla yimgy

S8y ST Sl S plgiea S 5 e 0 p)S Bee e
sk g o> &858 ST oo Y 395 SN P sl 4oy BB Sy Syoe S Il lp cuslia
Colos oty y9uS ol pole Clidod dumogo 5 (gyS A S92 OmS lp il slagtiagh pbdl (Jl e
PSS g A& gt ol plol UK 03)9] w2l g ool ey e 9 (29,500 ol kulyd ) Bpas

Lyl Jos 4 g g0

References

Adhikari, P. A., & Kim, W. K. (2017). Overview of prebiotics and probiotics: focus on performance, gut
health and immunity — a review. Annals of Animal Science, 17(4), 949-966. https://doi.org/
10.1515/a0as-2016-0092

Alizadeh-Ghamsari, A. H., Hosseini, S. A., Khoshkerdar, H., & Soleymani Damaneh, M. (2022). Effects
of adding different levels of Iranian native synbiotic to drinking water on performance, carcass
characteristics and small intestinal microbial population of broiler chickens. Journal of Animal
Production, 24(2), 177-187. https://doi.org/10.22059/jap.2022.331641.623642

Alzueta, C., Rodriguez, M. L., Ortiz, L. T., Rebolé, A., & Treviilo, J. (2010). Effects of inulin on growth
performance, nutrient digestibility and metabolisable energy in broiler chickens. British Poultry
Science, 51(3), 393-398. https://doi.org/10.1080/00071668.2010.503482

Bayat, M., Kuhi, H. D., Mehr, M. R. A., & Hossein-Zadeh, N. G. (2025). Effect of dietary prebiotic
supplementation on the immune response and intestinal health following Eimeria infection of broiler
chicken. Iranian Journal of Veterinary Medicine, https://doi.org/10.32598/ijvm.19.4.1005602

Bi, S., Zhang, J., Zhang, L., Huang, K., Li, J., & Cao, L. (2022). Yeast cell wall upregulated cell-mediated
immune responses to Newcastle disease virus vaccine. Poultry Science, 101(4), 101712. https://doi.org/
10.1016/j.psj.2022.101712

Buctaw, M. (2016). The use of inulin in poultry feeding: a review. Journal of Animal Physiology and
Animal Nutrition, 100(6), 1015-1022. https://doi.org/10.1111/jpn.12484

Dechan, E. C., Witwer, R. S., Guerra, P., John, T., & Monheit, L. (2024). Revisiting the concepts of
prebiotic and prebiotic effect in light of scientific and regulatory progress-a consensus paper from the
Global Prebiotic Association. Advances in Nutrition, 15(12), 100329.
https://doi.org/10.1016/j.advnut.2024.100329

Dempsey, E., & Corr, S. C. (2022). Lactobacillus spp. for gastrointestinal health: current and future
perspectives. Frontiers in Immunology, 13, 840245. https://doi.org/10.3389/fimmu.2022.840245

Ding, B., Chen, L., Lin, H., Wang, X., Zhang, L., Ni, X., Pirone, A., Madigosky, S.R. & Fronte, B. (2020).
Effects of inulin diet supplementation on production performance, gut traits, and incidence of ascites in
Haidong  chicks  under  hypoxic  conditions.  Animal  Bioscience, 34(3), 417.
https://doi.org/10.5713/ajas.20.0508

Fathi, M., Tanha, T., & Ahmadi M. N. (2019). Effect of supplementation of prebiotics of mannan
oligosaccharide (MOS) on growth performance, blood parameters and mortality rate of male broiler
chicks under induced ascites by sodium chloride. Research on Animal Production, 10(25), 8-15.
https://doi.org/10.29252/rap.10.25.8 [In Persian]

Fusco, W., Lorenzo, M. B., Cintoni, M., Porcari, S., Rinninella, E., Kaitsas, F., Lener, E., Mele, M.C.,
Gasbarrini, A., Collado, M.C., Cammarota, G., & laniro, G. (2023). Short-chain fatty-acid-producing
bacteria: key components of the human gut microbiota. Nutrients, 15(9), 2211.
https://doi.org/10.3390/nu15092211

Hanai Tayran Yazd, M. M., Bahari Kashani, R., & kasraei, M. (2024). Effect of adding organic acids and
prebiotics on the performance, immune system, histology, and microbial population of the digestive
tract in laying hens fed with low-protein percentage soybean meal. Research on Animal Production,
15(2), 119-130. https://doi.org/ 10.61186/rap.15.2.119 [In Persian]

Houshmand, M., Azhar, K., Zulkifli, 1., Bejo, M. H., & Kamyab, A. (2012). Effects of prebiotic, protein
level, and stocking density on performance, immunity, and stress indicators of broilers. Poultry Science,
91(2), 393-401. https://doi.org/10.3382/ps.2010-01050

Kyoung, H., Kim, E., Cho, J. H., Lee, H., Kim, Y., Park, K. 1., Kim, H. B. & Song, M. (2023). Dietary
yeast cell wall enhanced intestinal health of broiler chickens by modulating intestinal integrity, immune
responses, and microbiota. Poultry Science, 102(6), 102660. https://doi.org/10.1016/j.psj.2023.102660

Li, B., Schroyen, M., Leblois, J., Beckers, Y., Bindelle, J., & Everaert, N. 2019. The use of inulin and wheat
bran only during the starter period or during the entire rearing life of broilers: effects on growth
performance, small intestinal maturation, and cecal microbial colonization until slaughter age. Poultry
Science, 98(9), 4058-4065. https://doi.org/10.3382/ps/pez088

Li, Y., Ko, K., Liu, X., Kacaniova, M., Lee, Y., & Zhang, G. (2025). Effects of inulin on growth
performance and intestinal health of broilers by modulating intestinal microbiota and metabolome.
Animal Nutrition, 23, 257-270. https://doi.org/10.1016/j.aninu.2025.07.003.

Marchewka, J., Sztandarski, P., Zdanowska-Sgsiadek, Z., Adamek-Urbanska, D., Damaziak, K.,
Wojciechowski, F., Riber, A. B., & Gunnarsson, S. (2021). Gastrointestinal tract morphometrics and


https://doi.org/10.22059/jap.2022.331641.623642
https://doi.org/10.32598/ijvm.19.4.1005602
https://doi.org/10.1111/jpn.12484
https://doi.org/10.1016/j.advnut.2024.100329
https://doi.org/10.3389/fimmu.2022.840245
https://doi.org/10.29252/rap.10.25.8
https://doi.org/10.3382/ps/pez088
http://dx.doi.org/10.61882/rap.2026.1570
http://rap.sanru.ac.ir/article-1-1570-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-09-11 ]

[ DOI: 10.61882/rap.2026.1570 ]

Ql)lfwzza 95;@.«5 obl}ﬁlr— umo/wol
4 95500 Cxmen ,Skos 0y ay yose sl o)l 5 sl 4l Ssncn 2938 b

content of commercial and indigenous chicken breeds with differing ranging profiles. Animals, 11(7),
1881. https://doi.org/10.3390/ani11071881

Markowiak, P., & Slizewska, K. (2018). The role of probiotics, prebiotics and synbiotics in animal
nutrition. Gut Pathogens, 10(21). https://doi.org/10.1186/s13099-018-0250-0

Morales-Lopez, R., Auclair, E., Garcia, F., Esteve-Garcia, E., & Brufau, J. (2009). Use of yeast cell walls;
B-1, 3/1, 6-glucans; and mannoproteins in broiler chicken diets. Poultry Science, 88(3), 601-607.
https://doi.org/10.3382/ps.2008-00298

Munoz, L. R., Bailey, M. A., Krehling, J. T., Bourassa, D. V., Hauck, R., Pacheco, W. J., Chaves-Cordoba,
B., Chasteen, K. S., Talorico, A. A., Escobar, C., Pietruska, A., & Macklin, K. S. (2023). Effects of
dietary yeast cell wall supplementation on growth performance, intestinal Campylobacter jejuni
colonization, innate immune response, villus height, crypt depth, and slaughter characteristics of broiler
chickens inoculated with Campylobacter jejuni at d 21. Poultry Science, 102(5), 102609.
https://doi.org/10.1016/j.psj.2023.102609

Nabizadeh, A. (2012). The effect of inulin on broiler chicken intestinal microflora, gut morphology, and
performance. Journal of  Animal and Feed Sciences, 21(4), 725-734.
https://doi.org/10.22358/jafs/66144/2012

Olfati, A., Mojtahedin, M., Sadeghi, T., Akbari, M. & Pastor, F. M. (2018). Comparison of growth
performance and immune responses of broiler chicks reared under heat stress, cold stress and
thermoneutral conditions. Spanish Journal of Agricultural Research, 16(2), ¢0505. https://doi.org/
10.5424/sjar/2018162-12753.

Onunkwo, D. N., Nwachukwu, K. T., Wogu, K. R., Ezenyilimba, B. N., & Ndukwe, O. (2024). Growth
performance and haematological profile of broiler chickens fed straight diet supplemented with bionic
prebiotic (Hilyses) and hardcore yeast cell wall (Immuno wall). Nigerian Journal of Animal Production,
24(1), 1475-1479. https://doi.org/10.51791/njap.vi.7142

Pourabedin, M., & Zhao, X. (2015). Prebiotics and gut microbiota in chickens. FEMS Microbiology Letters,
362(15), fnv122. https://doi.org/10.1186/s13099-018-0250-0

Pourabedin, M., Chen, Q., Yang, M., & Zhao, X. (2017). Mannan-and xylooligosaccharides modulate
caecal microbiota and expression of inflammatory related cytokines and reduce caecal Salmonella
Enteritidis colonisation in young chickens. FEMS Microbiology Ecology, 93, 226-234.
https://doi.org/10.1093/femsec/fiw226

Pourangha, A., Mirakzehi, M. T., & Saleh, H. (2024). Effects of supplementation of inulin and yeast
autolysate (Saccharomyces cerevisiae) on the productive performance, egg quality, intestinal
morphology, and microflora of laying Japanese quails. Research on Animal Production, 15(4), 24-35.
https://doi.org/10.61186/rap.15.4.24 [In Persian]

Praveen, T., Munegowda, T., Indresh, H. C., & Jayanaik, X. (2017). Effect of supplementation of various
levels of inulin on immunity and lymphoid organs weight in Raja II broilers. International Journal of
Current Microbiology and Applied Sciences, 6(8), 1912-1916.
https://doi.org/10.20546/ijcmas.2017.608.225

Praxedes-Campagnoni, 1., Vecchi, B., Gumina, E., Hernandez-Velasco, X., Hall, J. W., & Layton, S.
(2021). Assessment of novel water applied prebiotic to evaluate gut barrier failure and performance in
two commercial trials in Brazil- A pilot study with an economic perspective. Frontiers in Veterinary
Science, 8, 652730. https://doi.org/10.3389/fvets.2021.652730

Rajani, J., Dastar, B., Samadi, F., Karimi-Torshizi, M. A., Abdulkhani, A., & Esfandyarpour, S. (2016).
Effect of extracted galactoglucomannan oligosaccharides from pine wood (Pinus brutia) on Salmonella
typhimurium colonisation, growth performance and intestinal morphology in broiler chicks. British
Poultry Science, 57(5), 682-692. https://doi.org/0.1080/00071668.2016.1200013

Ricke, S. C., Lee, S. 1., Kim, S. A., Park, S. H., & Shi, Z. (2020). Prebiotics and the poultry gastrointestinal
tract microbiome. Poultry Science, 99(2), 670-677. https://doi.org/10.1016/j.psj.2019.12.018

Salim, H. M., Huque, K. S., Kamaruddin, K. M., & Haque Beg, A. (2018). Global restriction of using
antibiotic growth promoters and alternative strategies in poultry production. Science Progress, 101(1),
52-75. https://doi.org/10.3184/003685018X15173975498947

Sayed, Y., Hassan, M., Salem, H. M., Al-Amry, K., & Eid, G. E. (2023). Prophylactic influences of
prebiotics on gut microbiome and immune response of heat-stressed broiler chickens. Scientific Reports,
13(1), 13991. https://doi.org/10.1038/s41598-023-40997-7

Shah, R., Paswan, V., Alolofi, A., & Yadav, S. (2019). Effect of mannan oligosaccharide prebiotic
supplementation on growth and production performance of broiler chickens. International Journal of
Livestock Research, 9(7), 85- https://doi.org/91. 10.5455/ij1r.20190423105742.

Shehata, A. A., Yal¢in, S., Latorre, J. D., Basiouni, S., Attia, Y. A., Abd EI-Wahab, A., Visscher, C., El-
Seedi, H. R., Huber, C., Hafez, H. M., Eisenreich, W., & Tellez-Isaias, G. (2022). Probiotics, prebiotics,
and phytogenic substances for optimizing gut health in poultry. Microorganisms, 10(2), 395.
https://doi.org/10.3390/microorganisms 10020395

Teng, P. Y., & Kim, W. K. (2018). Roles of prebiotics in intestinal ecosystem of broilers. Frontiers in
Veterinary Science, 5, 245. https://doi.org/10.3389/fvets.2018.00245


https://doi.org/10.3390/ani11071881
https://doi.org/10.1186/s13099-018-0250-0
https://doi.org/10.22358/jafs/66144/2012
https://doi.org/10.1093/femsec/fiw226
https://doi.org/10.61186/rap.15.4.24
https://doi.org/10.1038/s41598-023-40997-7
https://doi.org/91.%2010.5455/ijlr.20190423105742
https://doi.org/10.3390/microorganisms10020395
http://dx.doi.org/10.61882/rap.2026.1570
http://rap.sanru.ac.ir/article-1-1570-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-09-11 ]

[ DOI: 10.61882/rap.2026.1570 ]

OSad g (5 paead odlile o yol
¥ VE O Y ojlouis [ ppdan Jlo o> Slidss sla yimgy

Xia, Y., Kong, J., Zhang, G., Zhang, X., Seviour, R., & Kong, Y. (2019). Effects of dietary inulin
supplementation on the composition and dynamics of cecal microbiota and growth-related parameters
in broiler chickens. Poultry Science, 98(12), 6942-6953. https://doi.org/10.3382/ps/pez483

Xia, Y., Miao, J., Zhang, Y., Zhang, H., Kong, L., Seviour, R., & Kong, Y. (2021). Dietary inulin
supplementation modulates the composition and activities of carbohydrate-metabolizing organisms in
the cecal microbiota of  broiler chickens. PLoS  One, 16(10), e0258663.
https://doi.org/10.1371/journal.pone.0258663

Zhai, L., Li, Y., Wang, W., and Hu, S. (2011). Enhancement of humoral immune responses to inactivated
Newcastle disease and avian influenza vaccines by oral administration of ginseng stem-and-leaf
saponins in chickens. Poultry Science, 90(9), 1955-1959.https://doi.org/ 10.3382/ps.2011-01433

Zhan, R., Ly, Y., Xu, Y., Li, X,, Wang, X., & Yu, G. (2025). Effects of antibiotics on chicken gut
microbiota: Community alterations and pathogen identification. Frontiers in Microbiology, 16,
1562510. https://doi.org/10.3389/fmicb.2025.1562510


https://doi.org/10.1371/journal.pone.0258663
http://dx.doi.org/10.61882/rap.2026.1570
http://rap.sanru.ac.ir/article-1-1570-fa.html
http://www.tcpdf.org

